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INTERNAL FRICTION CHARACTERISTICS
The effect of manganese on the damping contributions from the nitrogen peaks are illustrated in figure 2. The normal Snoek peak (peak IV) decreased Additiocal peaks have been observed at higher temperatures by Nacken and Kuhlmann [7] , but these only occurred at high nitrogen levels and may well be associated with nitrogen pairs.
3. Mechanisms of damping. -Peak V has been attributed to interstitial damping by nitrogen atoms associated with single manganese atoms as shown in figure 3a . As the manganese content is increased above a critical level, then the probability of manganese atoms existing as single atoms decreases, and combinations of manganese atoms can be expected, such as are shown in figure 3b and c. This may give rise to peaks 1-111. In figure 3b , the nitrogen atom can vibrate around the manganese pair without changing GLADMAN PH. D., F. I. M. AND R. L, BARKER, L. I. M . its position with respect to the pair. This is an important point because the relaxation time associated with the pairs peak is shorter than that of the normal Snoek peak and yet manganese retards the long range diffusion of nitrogen. Enrietto [4] and Wolf and HanIon [8] have suggested that nitrogen atoms will not jump away from manganese sites during the internal friction experiment even with quite modest binding energies. Nacken and Kuhlmann [7] suggested that nitrogen jumps from Fe-N-Mn sites to Fe-N-Fe sites may cause one peak and the reverse jump may cause another peak, but Nowick [9] has suggested that one lattice defect will give a single relaxation time.
The origins of peaks 1-111 are believed to be associated with defects involving two or more manganese atoms, such as are shown in figure 3b and c, there being one relaxation time for each (( defect D, as suggested by Nowick [9] . The centre nitrogen site shown in figure 3c may be unfavourable for the nitrogen atoms because the manganese atoms are larger than iron atoms, and would compress this site. The nitrogen atoms could occupy the outer sites shown in figure 3c and could vibrate around the manganese pair. These are obviously other arrangements of manganese atoms besides those shown in figures 3b and c which could possibly give other peaks.
It is interesting to note that there are no comparable complexities in Fe-Mn-C alloys [lo] , which suggests that the association of interstitial nitrogen with manganese may not be simply a result of elastic interaction but may in part be caused by chemical interaction.
The relationships between peak height and interstitial contents associated with each peak are not known precisely. Nacken and Kuhlmann [7] suggested that the proportionality constant for each of their peaks was approximately constant. However, other work [6, 111 has indicated that the proportionality constant for peak V is lower than that for the normal Snoek peak, but that of peak 11, which is generally the dominant member of the low temperature peaks, is higher than that of the normal Snoek peak. These observations were all made on alloys with ferrite grains of N 10-20 pm diameter. As yet, there appears to have been no systematic study of the relaxation strengths and the effect of ferrite grain size on the proportionality constants relating the peak height to the interstitial content.
